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METHOD AND APPARATUS FOR MYOCARDIAL 
LASER TREATMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present Application claims the bene?t of US. 
Provisional Patent Application 60/214,463, ?led Jun. 27, 
2000, the contents of Which are incorporated herein by 
reference in its entirety. 

BACKGROUND 

[0002] There remains a need in the art for improved 
methods and devices for effectively delivering a loW poWer 
laser treatment to the myocardium or other body organ While 
monitoring physiological functions and communicating the 
status of those functions remotely to the physician from the 
patient’s location. There is also a need for a method that 
Would also alloW the physician to Wirelessly reprogram the 
patient’s treatment device from a site remote to the patient. 

[0003] Prior art methods and devices do not shoW a means 
for monitoring and storing physiological function data While 
applying a laser treatment With a Wearable or implanted 

device, nor do they shoW the means to communicate the 
collected physiological data to the patient’s physician or 
other medical personnel at a remote location. Further, prior 
art methods and devices do not shoW the means for alloWing 

the physician to reprogram the patient’s device from a 
remote location after evaluating the patient’s physiological 
status. 

[0004] Thus, there remains a need for a method and 
apparatus for performing these functions. 

FIGURES 

[0005] These features, aspects and advantages of the 
present invention Will become better understood With regard 
to the folloWing description, appended claim and accompa 
nying ?gures Where FIG. 1 is a schematic draWing shoWing 
an apparatus according to the present invention for perform 
ing a method according to the present invention. 

DESCRIPTION 

[0006] According to embodiment of the present invention, 
there is provided a method and apparatus for the laser 
treatment of myocardium and other tissues. The method and 
apparatus provide a structural means for monitoring patient 
physiological functions and biochemical processes, such as 
heart rate, heart muscle circulation, heart Wall motion, blood 
How and temperature, and a means for communicating these 
physiological functions or biochemical processes to a PDA, 
cell phone, or computer and then remotely to the patient’s 
physician or other medical personnel. Additionally, the 
modular design of the apparatus, such as using a system on 
a chip (SOC) for each module, alloWs the apparatus to be 
con?gured in multiple form factors. The apparatus provides 
a structural means for manufacturing a comfortable, Wear 

able laser treatment device that can be manufactured in 
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various siZes and shapes, thus providing total freedom of 
design, and solving the problems detailed above. 

[0007] According to one embodiment, the apparatus for 
the laser treatment of myocardium comprises a chip scale 
packaged laser module that can provide loW poWer laser 
treatment. The apparatus of the present invention further 
comprises physiological sensors to monitor various body 
functions such as heart rate, heart blood ?oW, and heart Wall 
motion, or comprises biochemical sensors to monitor bio 
chemistry such as oXygen saturation or glucose levels, or 
comprises both types of sensors. The apparatus further 
comprises a battery module comprising a chip scale pack 
aged battery control/timer that provides battery/poWer con 
trol and timing of the laser activation. The battery module is 
comfortable but other forms such as button batteries may be 
used for certain applications. 

[0008] The apparatus preferably comprises an RF SOC, 
such as Bluetooth, for Wireless connectivity to a PDA, cell 
phone, computer device, or interact device. The apparatus 
additionally preferably comprises a means for connecting to 
the host such as USB, PCMCIA, or RS-232 to transmit 
physiologic and biochemical data Wirelessly to the patients 
care giver so that laser dosage can adjusted by the care giver 
from a location remote from the patient. 

[0009] Referring noW to FIG. 1, there is shoWn a sche 
matic draWing of one embodiment of an apparatus according 
to the present invention. The present invention provides a 
laser device Which has a modular design and, preferably, has 
separate systems on a chip (SOC) or modules, Where each 
system of module provides a speci?c function. As can be 
seen, Module 1 comprises at least one laser diode chip. 
Module 1 may be constructed With focusing lenses for 
certain applications or Without focusing lenses for other 
applications, as Will be understood by those With skill in the 
art. 

[0010] Module 2 comprises an SOC Which is an ASIC that 
has a programmable logic IC’s to control the poWer timing 
and output of the laser beam treatment, and an ASIC to 
control battery poWer utiliZation and recharge. 

[0011] Module 3 comprises physiological sensors or bio 
chemical sensors or both, such as photo sensors, photoa 
coustic sensors or miniature ?beroptic sensors Which moni 

tor body functions such as heart rate, heart Wall motion, 
temperature and blood ?oW, or sensors to measure oxygen 
content of the blood or other biochemical molecules. 

[0012] Module 5 comprises a SOC, such as Bluetooth, for 
RF transmission Wirelessly to the patient’s computer, PDA, 
Wireless phone or other portable Wireless device. The 
patient’s physician can then access the data and reprogram 
the apparatus by transmitting the neW program to the device. 
Security softWare is preferably included in the softWare to 
prevent unauthoriZed access to the data. Module 5 addition 
ally preferably comprises a sensor interface With the DSP 
Module for receiving physiological data from Module 3, and 
for transferring the data to a data storage chip With embed 
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ded software for transmission to the RF generator and, then, 
to the RF transmitter. A control logic controls the functions 
of Module 2 and 5. 

[0013] Additionally, a pholodiode sensor chip (not shoWn) 
can be implanted under the patient’s skin in order to guide 
the laser treatment beams to the treatment area(s), such as 
the heart and or coronary arteries, and/or to monitor heart 
function or monitor biochemical processes Within the heart 
and body and transmit these to the sensor interface in 
Module 5. 
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[0014] Although the present invention has been discussed 
in considerable detail With reference to certain preferred 
embodiments, other embodiments are possible. Therefore, 
the scope of the appended claims should not be limited to the 
description of preferred embodiments contained in this 
disclosure. 

I claim: 
1. Amethod and apparatus for myocardial laser treatment 

as disclosed herein. 


